ABSTRACT: An implicit assumption in measures of ileal digestibility (ID) to estimate bioavailability of AA and N is that ID is not infl uenced by lower gut N metabolism. The absorption of nitrogenous compounds from the lower gut, derived from fermentative AA catabolism, may have an impact on N metabolism and microbial AA synthesis in the upper gut as a result of CO(NH 2 ) 2 recycling. The objective of this trial was to determine the apparent ID of N and AA in growing pigs fed a corn (Zea mays) starch and soybean (Glycine max) meal-based diet and receiving an infusion of N into the caecum at 40% of N intake. Eight pigs (initial BW of 23.3 ± 0.55 kg) were fi tted with simple T-cannulas in the ileum and cecum and randomly assigned to 1 of 3 continuous cecal infusion treatments [saline, sodium caseinate, or CO(NH 2 ) 2 ] according to a crossover design with 3 periods. Digesta samples were collected and pooled per pig for each 2-d period, freeze-dried, ground, and analyzed for DM, OM, total N, and AA. Lower gut N supply did not affect apparent ID of DM, OM, total N (85.4, 83.4, and 82.7 ± 1.74%; P = 0.31), or any AA (e.g., 90.1, 89.0, and 89.9 ± 1.08% for Lys; P = 0.70) for saline, casein, and CO(NH 2 ) 2 treatments, respectively. Apparent ID may be an insuffi ciently sensitive measure to determine effects of lower gut N metabolism on N absorption from the lower gut and subsequent recycling into the upper gut.
INTRODUCTION
An implicit assumption in measures of ileal digestibility (ID) to estimate bioavailability of AA is that lower gut N disappearance does not affect upper gut N fl ow, such as endogenous losses or N recycling. The importance of this assumption is evident during the determination of ID where the AA fl ow to the lower gut is interrupted or reduced and therefore will not contribute to whole-body N fl ux, as with ileorectal anastomosis, ileostomized humans, or complete collection of ileal digesta.
Lower gut N metabolism has largely been ignored with respect to meeting AA requirements because it is thought that the cecum and colon are incapable of absorbing AA or absorb AA in nutritionally insignifi cant quantities (Fuller and Reeds, 1998) . However, AA transporters and AA uptake have been demonstrated in porcine colonocytes (James and Smith, 1976; Blachier et al., 2007) , and Torrallardona et al. (2003a) estimated that up to 25% of microbial AA production may be absorbed from the lower gut. Moreover, NH 3 resulting from enteric fermentation can be absorbed, used for CO(NH 2 ) 2 production in the liver, and excreted in urine or recycled into the upper gut where it may be used for de novo microbial AA synthesis (Torrallardona et al., 2003b) . Thus, recycled CO(NH 2 ) 2 may decrease the apparent ID of N and AA. The objective of this trial was to determine the apparent ID of N and AA in growing pigs in which casein or CO(NH 2 ) 2 was infused into the cecum.
MATERIALS AND METHODS
The trial protocol was reviewed and approved by Published January 23, 2015 the Animal Care Committee of the University of Guelph. Eight gilts with an initial BW of 23.3 ± 0.55 kg were fi tted with simple T-cannulas in the distal ileum and cecum (Nyachoti et al., 1997) for infusion of saline, casein, or CO(NH 2 ) 2 solutions. All pigs received the same corn starch and soybean meal-based diet (13.7% CP) fed at 2.8 times maintenance DE requirements per day (800 kJ/kg of BW 0.60 ). Pigs were fed 3 equal meals per day at 0830, 1230, and 1630 h. Titanium dioxide was included in the diet as an indigestible marker. Water was freely available from nipple drinkers for the duration of the study. Pigs were randomly assigned to 1 of 3 cecal infusions per period according to a balanced crossover design with two 3 × 3 Latin Squares. Solutions were infused at approximately 1.4 mL/min to provide N from casein or CO(NH 2 ) 2 equivalent to 40% of dietary N intake. Each experimental period lasted 9 d and consisted of a 5-d infusion adaptation followed by two 2-d collections.
Ileal digesta was collected in plastic bags that contained 5 mL of 10% HCOOH (Htoo et al., 2007) and were attached to the ileal cannula on the last 4 d of the infusion period for 8 h each day. Collected digesta from the fi rst 2 and last 2 d of collection were pooled and stored at -20 o C until further processing. Samples of digesta were freeze-dried and then ground to a fi ne powder using a mortar and pestle for analyses of DM, ash, and TiO 2 contents (Htoo et al., 2007; Myers et al., 2004) . Total N and AA contents of the experimental diet and ileal digesta were determined in the lab of Evonik Industries AG (Hanau, Germany; Htoo et al., 2007) . Data were analyzed using the mixed model procedure (PROC MIXED) of the SAS statistical program (SAS 9.1; SAS Institute, Inc., Cary, NC). Differences between least square means were determined using the Tukey test and were considered signifi cantly different at P ≤ 0.05.
RESULTS
All pigs fully recovered from surgery and had achieved presurgical dietary intake levels within 3 d of cannulation. The cecal cannula in 1 pig failed during the fi rst period and the pig was removed from the study. Mid-period BW of pigs was 29.4, 37.7, and 43.4 kg for periods 1, 2, and 3, respectively. The amount of N infused from either casein or CO(NH 2 ) 2 was confi rmed to be approximately 40% of intake and did not differ between the two N infusion treatments (Table 1 ; P > 0.05). Dry matter intake and total N intake did not differ (P > 0.05) among treatments. Lower gut N supply did not affect apparent ID of DM, OM, total N, or any of the AA measured (Table 2 ; P > 0.10). Subsequently, lower gut N supply did not impact daily ileal fl ow of DM, OM, total N, or any of the AA (data not shown).
DISCUSSION
An implicit assumption in measures of apparent ID is that lower gut N supply does not impact upper gut N fl ow. It has been suggested that N disappearance from the lower gut of pigs might be in the form of NH 3 , the majority of which will be used for CO(NH 2 ) 2 synthesis in the liver and excreted in urine (Fuller and Reeds, 1998) . However, between 20 and 50% of CO(NH 2 ) 2 produced in the pig each day is recycled into the upper gut where it can be used for de novo microbial AA synthesis, reabsorbed as NH 3 , or excreted into the lower gut and feces (Lobley et al., 2000; Torrallardona et al., 2003b) . Indeed, over 60% of N fl ow at the ileum may be in the form of microbial N, NH 3 , and CO(NH 2 ) 2 (Miner-Williams et al., 2009). Thus, dietary components with a higher indigestible protein content that result in more protein fermentation in the lower gut with subsequent recycling into the upper gut may reduce apparent ID of N and AA.
Based on the results presented here, lower gut N supply did not affect measures of apparent ID, providing further evidence for the validity of ID to estimate AA bioavailability. However, given that a proportion of lower gut N absorption can be recycled into the upper gut and incorporated into microbial protein, it is possible that Within a row, means without a common superscript differ (P < 0.05).
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Values are least square means, based on 7 observations per treatment.
